Apoptosis-associated tyrosine kinase (AATYK) has differential Ca2+-dependent phosphorylation states in response to survival and apoptotic conditions in cerebellar granule cells.
In dissociated cultures of cerebellar granule cells, extracellular high potassium (HK) and low potassium (LK) concentrations control cell survival and apoptosis, respectively. Apoptosis-associated tyrosine kinase (AATYK) is up-regulated during the LK-induced apoptosis. Overexpression of wild-type AATYK, but not its kinase-deficient mutant, stimulates apoptosis in LK. In this study, we analyzed the relationship between the phosphorylation states of AATYK and the survival of granule cells. AATYK was hypophosphorylated in HK, whereas it was hyperphosphorylated in apoptotic LK. HK-dependent hypophosphorylation of AATYK was controlled by L-type voltage-dependent calcium channel-mediated Ca2+ influx followed by Ca2+-dependent protein phosphatase activity. However, LK-induced hyperphosphorylation of AATYK at multiple sites was blocked by kainate, lithium, and protein kinase C-delta inhibitor. AATYK phosphorylation was concurrent with c-Jun phosphorylation. In addition, mutations of AATYK on either the kinase domain or Ser-480, Ser-558, and Ser-566 residues suppressed the LK-induced hyperphosphorylation and apoptosis, suggesting the involvement of self-kinase activity and these Ser residues in this process. Our data therefore indicate that the phosphorylation states of AATYK are closely related to the HK-induced survival and LK-induced apoptosis of cerebellar granule cells.